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a long one or a short one, the numerous paths of rapid move- 
ment and short duration, outweigh those of slow movement 
and long duration. I f  the movement of a center of high or 
low pressure depends upon the general movement of the up- 
per layers of atmosphere, or is in any way a partial index to 
the velocity of the general circulation, then from that point 
of view, the averages taken by days are to  be preferred. The 
average daily movement in 1595 was 556 miles for the high 
areas and 595 for the low, or an average of 577 ; in the cur- 
rent year the above table shows average daily velocities in 
both cases 5 miles larger than the preceding year, giving an 
average of 582, or about 24 miles per hour. This average un- 
doubtedly gives us a first approsiniation to the annnal 
average relocity of the wincl a t  soine upper level, prohalily 
hetween 5,000 and 10,001) feet, hut nearer the latter. If 
studied in connection with a systerii of upper isobars such as  
that shown on Chart YI I ,  of the Noveniller REVIEW, they 
seem to harmonize with the general statement that  our high 
and lorn areas aiicl weather changes form part of the system 
of circulation around the north Polar Region o f  10.w pressure. 

TABLE A.--Nonenietiis of areits of high atid lozo pressiirr! for 1S96. 
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The mean annual temperature is shown Iiy the isotherms 
on Chart I. These temperatures relate to the surface of the 
ground, ancl the individual figures are given in Table I of the 
annual meteorological summary of data for Weather Bureau 
stations. The lowest annual averages within the United 
States were : Williston, 37.6 ; Moorhead, 37.7 ; Bismarck, 
35.9; Sault Ste. Marie, 39.5; Duluth, 39.6; Havre, 39.7. For 
Canada : Prince Albert, 30.5 ; Battleford, 31.1 ; White Ri-;el, 
31.2; Minnedosa, 31.6. The highest averages were: Key 
West, T6.4; Jupiter, 73.4; Yuma, $3.1; Tampa, 71.4; for 
Canada, Halifax, 43.3 ; Charlottetown, 43.1 ; Tarmouth, 43.0. 

The mean annual temperature was above the normal a t  
The largest departures were in the mid- 

dle Slope and the west Gulf States. The annual tempera- 
tures were below normal in the Florida Peninsula and on the 
north Pacific Coast and in portions of New England. 

The maximum temperatures are shown both by the figures 
i n  Table I and the full lines on Chart I1 ; the minimum tem- 
peratures of the year are shown by the figures in Table I ancl 
the clotted lines on the same chart. The absolute range of 
temperature during the year is easily obtained by comparing 
the full and dotted lines on this chart. In  general maximmm 
temperatures exceeding 105, occurred as follows : Yuma, 117 ; 
Phcenix, 115; Fresno, 111; Red Blue, 109; Fort Smith, 107; 
Shreveport and Wichita, 106. The absolute maximum for the 
whole country was 117 a t  Yuma. Rlinimum temperatures of 

. nearly all stations. 

-25 or more occured a t :  Havre, -33; Lander, -311; 
Northfield, -30 ; Moorhead, -25 ; Williston and Idaho 
Falls, -26; Sanlt Ste. Marie, Dulnth, Miles City, -25. 

The regions of large annual ranges of temperature were, as 
usual, the north, middle, and south Pacific slopes and the 
Missouri Valley. The stations of small annual range were : 
Hatteras, 76; Key West, 35; Tatoosh Island, 48; Eureka, 
45; Point Reyes Light, 51. 

The accumulated departures of average nion thly tempera- 
tures from the normal values are given in Table 111, and shorn 
that  t#liere wa8 a steady diminution in the deficit with which 
the year began in the Atlantic ancl Gulf States, generally 
turning into a snrplns before the end of the year. In  other 
sections of the country the year began with an excess of thm- 
perature which generally increased steadily until the close. 
The greatest deficits for the year were : -0.77, Florida Pen- 
insula. The greatest escesses for the year were : the middle 
Slope, +3.07 ; Aliilene, +2.19. 

MOISTURE. 

The mean temperature of the dew-point and of the mean 
relative humidity are given in TalIle I. 

For the sake of certain studies in  hygiene the mean teni- 
perature of the e t - I d b  t1iermometf.r has ljeeii given each 
nion th. The thermometer fr(Jm which this temperatiire is 
rend is whirled a t  the rate of ahout 10 feet per secund withiu 
the light wooden shelter that  protects from direct radiation. 
The arerage wet-bulh for the year can be easily inferred from 
the mean temperature and dew-point of Table I as the \vet- 
hulb reading is approximately midway between these two. 

The total quantity of moisture in the air for the current 
year can be found by the tallle given on pages 539-540 of the 
ANNUAL 8 U i m l A R Y  for 1S94, and does iiot differ to m y  im- 
portant extent from the figures there given for that year. 

PRECIPITATION. 

The total annual fall of rain and melted snow for 1896 is 
shown on Chart 111. The greatest precipitation was : Tatoosh 
Island, 100.5; Astorin, 04.8; Fort Canby, 78.6 ; East Clallam, 
78.1. The least WRS : Yunia, 2.6 : San Diego, 8.7 ; El Paso, 9.3 ; 
Pueblo, 10.8. 

An annual rainfall above GO inches occurred on small por- 
tions of the coast of Florida ancl Alalraiiia, Kova Scotia, and 
Newfoundland, as also along the entire CCJRSt of Oregon and 
Washington. An annual rainiall of less than 10 inches oc- 
curred in southern California, Nevada, tJtah and Culorado, 
western New Mexico, aiid northern Arizona. 

The accumulated departures of total monthly precipitation 
from the nurnial values are shown in Table IV, from which 
i t  appears that a steaclily increasing deficit has prevailed over 
the Atlantic States, Ohio Valley, and Lake Region; hut else- 
where a slight excess has accnmulntecl. The large total annual 
cleficitsare the west Gulf States, 12.50; South Atlantic States, 
10.70. The largest accumulated excess nras north Pacific, 
10.10. 

WIND. 
The prevailing direction of the wind, namely that which 

occurred most frequently a t  the two hours of regular obser- 
vations for telegraphic report, 5 a. m. and 5 p. m. (eastern 
time) is given in  Table I. The niinnal resultant wincl deduced 
from these same observations without taking into account the 
force of the wind (which is equivalent to attributing a uni- 
form force to a11 minds) is given in Tahle V. These result- 
ants are also presented graphically on Chart I in connection 
with the barometric means. They should also be compared 
with the pressures on Charts IV and V to which they are in- 
timately related. 

Owing to the great labor of computation the resultant 
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winds, as deduced from hourly readings of the self-register- 
ing anemometers, have not been computed during the year 
1S96, but the relation between the resultants from two obser- 
vations per day, and those from twenty-four hourly observa- 
tions can be estimated by a comparison between Tables V and 
VI, pp. 544 and 545 of the SUMMARY for 1894. 

The general agreement of the resultant winds within any 
climatological section depends upon the nature of the irregn- 
larities in the immediate neighborhood of t,he station ; an 
intimate agreement can not be expected when statious are so 
far apart and so variously located as t,hose of the Weather 
Bureau. I n  such cases as that  of Erie, Cleveland, Sandusky, 
and Toledo, a l l  siniilarly located on the south shore of Lake 
Erie, the agreenient is very close, so, also, with Block Island 
and Nantucket. 

FREQUENCY OF THUNDERSTORMS. 
The successive MONTHLY WEATHER REVIEWS have given for 

each day and each State the number of thunderstornis reported 
by both regular and voluntary observers. Tables VI and VI1 
give a summary of these monthly tables. I n  order to ascer- 
tain the relative frequency of thunderstorms, as explained in 
the SUMMARY for 1894, it is proper to divide the number of 
storms reported by the number of stations in  order to deduce 
t,he average number per station. The results of this division 
are given in  the eighth column of Table B, which shows 
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that  the greatest frequencies per station per year were: 
Florida, 27.9 ; North Carolina, 25.3 ; JIissouri, 32.9 ; Tennessee, 
20.5. The smallest freqaencies were : California, 3.3 ; Mon- 
tana, 5.0 ; Oregon, 2.7 ; Washington, 2.2. 

The product of the observed nuniber of thunderstorms by 
the reduction factors given in column five of Table B would 
zive the approximate total number of thunderstorms for the 
respective States, which total nuniber, of course, depends 
largely on the area of the State, and is omitted from this 
table, as it has no meteorological significance as compared 
with the frequency per s t  a t' ion. 

FREQUENCY OF AURORAS. 
Tahles VI11 and IS give a summary of the detailed tables 

2f auroral frequency in the respective RIONTHLP- WEATHER 
REVIEWS. I n  the aljsence of more precise knowledge, i t  is 
iasumecl that the nuinl)er of observers reporting all auroras 
is the same as thom reporting all thunderstorms; the total 
number of either class of olwervers is decidedly less than the 
total number of those who report rainfall and temperature, 
xnd is estiniated to he as given in the fourth column of Table 
B. The total number of auroras reported divided by the 
tiumber of observing stations for any State gives the relative 
frequency per station, and this nuniber relates to a physical 
phenonimon, and is comparable with similar ratios for other 
parts of the world, provided the aurora is so low as not to be 
2bscured by a cloudy sky. On the other hand, if the auroral 
light emanate from a region far above the cloud, then a fur- 
ther cvrrection for cloudiness is needed, but this has not heen 
zpplied in the present case, as the Editor believes that we 
have no certain proof as to the extreme altitude of the au- 
roras, and that, on the other hand, there are many reasons to 
believe that  the light emanates from the cloud region itself. 

The States that  report the greatest frequency of auroras 
per station are : Maine, 6.47 ; North Dakota, 6.40 ; New Hamp- 
shire, 6.05; Vermont, 334 ; Montana, 3.66; Wisconsin, 3.47; 
Ninnesota, 3.23. 

SUNSHINE AND CLEAR SKY. 
The successive ~IONTHLY ~\ 'E.~THER REVIEWS have presented 

in Table X I  the percentages of sunshine, as recorded by self- 
registers of either the photographic or theYhermometric type, 
and the corresponding chapter in  the text has called attention 
to the systematic differences between the instrumental and 
the personal observations of the average daily sunshine or 
clear sky. These differences are, doubtless, in part due to 
what may be called instrumental and personal peculiarities 
as affecting the respective records. I n  addition to these pe- 
culiarities we must consider the fact that  the photographic 
register gives essentially a record of the duration of a certain 
limiting intensity of actinic effect of direct sunshine ; the ther- 
mometric register gives a record of the duration of certain 
liniitingvalues of the total heat of direct sunshine plus atmos- 
pheric and terrestrial radiation ; the personal observation of 
cloudiness aims to give the percentage of area of clear sky. 
There is no simple relation between these three classes of data, 
and yet as the records are often used indiscriminately, each for 
the other, it becomes interesting to ascertain how nearly they 
agree. The differences between the instrnniental and personal 
records, as given from month to month, are collected to- 
gether in the two following tables for the photographic and 
the thermometric stations respectively. A cursory examina- 
tion of these tables shows that  there is an annual periodicity 
by reamn of which the dif-ferences are, in both cases, larger 
in the suninier than in the winter months. This annual 
period is appareutly clue to the greater altitude of the sun in 
the summer season by reason of which both the actinic and 
the thermal power of the ~1111'8 rays is increased, wherefore 
the instrnniental records must he interpreted to mean that, 
for the same percentage of clear sky as determined by per- 
sonal estimates, there is, in the sumnier time, a larger pro- 
portion of hours cluriug which the limiting thermal or actinic 
effect prevails. The stations are arranged from south to 
north in the order of latitude, that  is to say, in the order of 


